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Introduction
During RAN1#77, RAN1 agreed that R11 power scaling is reused within a CG [1]:
	· In both synchronous and asynchronous cases:
[… skipped text …]
· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types
[… skipped text …]


Subsequently, during RAN1#78, RAN1 agreed that when two transmissions have the same UCI type, the MCG transmission has higher priority than the SCG transmission [2]: 
	[… skipped text …]
· When UE apply priority rule for PUCCH/PUSCH across CGs, the priority rule for PUCCH/PUSCH across CGs to utilize remaining power is as the followings
· HARQ-ACK/SR > CSI > PUSCH without UCI 
· [… skipped text …]
· The same UCI type collides, MCG gets higher priority over SCG
[… skipped text …]


The power allocation rules for Dual Connectivity in PCM1 are now captured in section 5.1.4.1 of 36.213 [3]. The text describing power scaling for transmissions of the lowest priority UCI type (i.e., no UCI) states the following, where CG1 may be the MCG or the SCG and S3(i1) is the maximum power available to these transmissions:
	[… skipped text …]
· If the total transmit power of all the PUSCH transmission(s) without UCI in subframe [image: ]of CG1 would exceed [image: ], the UE scales [image: ]for each serving cell [image: ] with a PUSCH transmission without UCI in subframe [image: ] such that the condition[image: ] is satisfied, where [image: ], and where [image: ] is a scaling factor of [image: ]for serving cell [image: ] where [image: ]. Note that[image: ]values are the same across serving cells within a cell group when[image: ]but for certain serving cells within the cell group [image: ]may be zero. If the total transmit power of all the PUSCH transmission(s) without UCI in subframe [image: ]of CG1 would not exceed [image: ], [image: ].
[… skipped text …]


Based on the above, a UE can set scaling weights within a CG according to R11, satisfying the agreement from RAN1#77. However, in case CG1 is the MCG, and the UE sets the weights such that  , where K is smaller than S3(i1), the difference (S3(i1) - K) can be allocated to PUSCH transmissions of the SCG which would seem to contradict the agreement from RAN1#78 that “MCG gets higher priority over SCG”.
This contribution discusses possible options on how to handle the above issue and proposes a correction.
Options
The above issue was raised during email discussion [79-02-213] but no conclusion was reached. The following options can be considered:

Replace inequality with equality
One possible correction is to replace the inequality (with an equality (=) in the scaling weight formula. This option ensures that no power could be allocated to a lower priority level before allocation to a higher priority level. On the other hand, the scaling formula within the CG now becomes different than in R11. In particular, the R11 formula allows an implementation to set the weights w(i1) to “0” for some serving cells and “1” for the remaining serving cells, such that probability of successful reception can be maximized for a subset of serving cells. Such setting would now become impossible in most scenarios.

No change to current specification
If no change is made to the current specification, the UE has full flexibility to select which PUSCH transmissions with no UCI get allocated power across both MCG and SCG. This could be beneficial in certain specific situations, such as when a transmission in MCG requires so much power that significant scaling would be required even if all other transmissions would be scaled down to zero. On the other hand, as explained in the introduction this behavior is not consistent with previous agreements, and from the network perspective it would be more desirable that the UE reliably allocates power to the MCG in priority.

Follow both previous agreements
[bookmark: _GoBack]It is indeed possible to comply with both agremeents, i.e. R11 scaling within a CG and prioritization of MCG over SCG. To achieve this, it can be specified that no remaining power can be allocated to PUSCH transmissions without UCI of the SCG if there is insufficient power for PUSCH transmissions without UCI of the MCG. In the framework of the specification, such condition occurs if CG1 is MCG and the total transmit power of all the PUSCH transmissions without UCI of CG1 would exceed S3(i1). It should be noted that PUSCH transmissions without UCI of the SCG should still be allowed to use the guaranteed power of SCG.

The last option of following previous agreements appears more advantageous as prioritization of MCG is still ensured while R11 scaling behavior is maintained.
Proposal 1: 	Specify UE behavior according to the following previous agreements: (1) Scaling according to R11 rules within a CG and (2) For the same UCI type, MCG transmissions have higher priority than SCG transmissions.
Proposal 2:	In PCM1, In case there is insufficient power for PUSCH transmissions without UCI of MCG, no remaining power is allocated to PUSCH transmissions without UCI of SCG.
Conclusion
The issue of power scaling at the last priority level for PUSCH was discussed in this contribution. It is proposed that RAN1 agrees to the following:
Proposal 1: 	Specify UE behavior according to the following previous agreements: (1) Scaling according to R11 rules within a CG and (2) For the same UCI type, MCG transmissions have higher priority than SCG transmissions.
Proposal 2:	In PCM1, In case there is insufficient power for PUSCH transmissions without UCI of MCG, no remaining power is allocated to PUSCH transmissions without UCI of SCG.
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